PATENT APPLICATION 



IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re the Application of 
Hideki KOMATSUDA 

Application No. : Rule 53(b) Divisional of 09/259, 137 filed February 26, 1 999 
Filed: February 1, 2002 Docket No.: 105193.02 

For: ILLUMINATION SYSTEM AND EXPOSURE APPARATUS AND METHOD 

PRELIMINARY AMENDMENT 

Director of the U.S. Patent and Trademark Office 
Washington, D. C. 20231 

Sir: 

Prior to initial examination on the merits, please amend the above-identified 
application as follows: 
IN THE CLAIMS : 

Please cancel claims 1-55 without prejudice to or disclaimer of the subject matter 
contained therein. 

Please add the following claims 56-91. 

-56. (New) An illumination system for forming a shaped illumination field 
comprising: 

a source of electromagnetic radiation; 

a first faceted mirror receiving the electromagnetic radiation from said source; 

and 

a second faceted mirror receiving the electromagnetic radiation reflected from 
said first faceted mirror, said second faceted mirror having facets with a plurality of different 
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tilts wherein electromagnetic radiation is redistributed providing a substantially uniform 

irradiance in the shaped illumination field, 

whereby a predetermined illumination field is formed.-- 

-57. (New) An illumination system as in claim 56 further comprising: 

a reflector positioned to collect and reflect the electromagnetic radiation from 

said source and direct the electromagnetic radiation towards said first faceted mirror.— 

-58. (New) An illumination system as in claim 56 further comprising: 

a relay positioned to receive the electromagnetic radiation from the second 

faceted mirror.— 

-59. (New) An illumination system as in claim 56 wherein: 

said first faceted mirror forms a plurality of images of said source on said 

second faceted mirror and said second faceted mirror redirects the electromagnetic radiation 

to form an illumination field having a predetermined shape with a desired radiant intensity. - 

—60. (New) An illumination system as in claim 56 wherein: 

said first and second faceted mirrors comprise a plurality of concave mirror 

surfaces. - 

—61. (New) An illumination system as in claim 60 wherein: 

each of the plurality of concave mirrors of said first faceted mirror has an 
arcuate shape. -- 

-62. (New) An illumination system as in claim 60 wherein: 

each of the plurality of concave mirrors of said second faceted mirror has a 
rectangular shape.— 

-63. (New) An illumination system as in claim 60 wherein: 

a desired irradiance distribution is provided.- 
—64. (New) An illumination system as in claim 56 wherein: 
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the electromagnetic radiation has a wavelength in the extreme ultraviolet- 
--65. (New) An illumination system as in claim 56 wherein: 

said first faceted mirror comprises at least a three by ten mirror array; and 

said second faceted mirror comprises at least a six by six mirror array.-- 
—66. (New) An illumination system comprising: 

a source of electromagnetic radiation; 

a first faceted mirror receiving the electromagnetic radiation from said source; 

and 

a second faceted mirror receiving the electromagnetic radiation reflected from 
said first faceted mirror, 

said first and second faceted mirrors comprise a plurality of concave mirror 

surfaces, and 

said plurality of concave mirrors have a tilt arrangement, whereby energy is 
distributed as desired, 

whereby a predetermined illumination field is formed. — 
-67. (New) An illumination system comprising: 

a source of extreme ultraviolet electromagnetic radiation; 

first reflective fly's eye means, positioned to receive electromagnetic radiation 
from said source, for forming multiple images of said source; and 

second reflective fly's eye means, positioned to receive electromagnetic 
radiation reflected and imaged by said first reflective fly's eye means, for overlapping and 
redistributing the multiple images of the source received from said first reflective fly's eye 
means and forming an illumination field having a predetermined radiant intensity and 
predetermined shape.- 

—68. (New) An illumination system as in claim 67 further comprising: 

-3- 
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reflector means, positioned to receive the electromagnetic radiation from said 
source, for collecting the electromagnetic radiation from said source and reflecting the 
electromagnetic radiation towards said first reflective fly's eye means.-- 

-69. (New) An illumination system as in claim 67 further comprising: 

a relay positioned to receive electromagnetic radiation reflected from said 
second fly's eye means. — 

—70. (New) An illumination system as in claim 67 wherein: 

said first reflective fly's eye means comprises a first mirror array comprising a 
plurality of concave mirrors; and 

said second reflective fly's eye means comprises a second mirror array 
comprising a plurality of concave mirrors.-- 

—71 . (New) An illumination system as in claim 70 wherein: 

a desired irradiance distribution is provided.— 
—72. (New) An illumination system comprising: 

a source of extreme ultraviolet electromagnetic radiation; 

first reflective fly's eye means, positioned to receive electromagnetic radiation 
from said source, for forming multiple images of said source, said first reflective fly's eye 
means comprises a first mirror array comprising a plurality of concave mirrors, each of the 
plurality of concave mirrors of said first mirror array are tilted; and 

second reflective fly's eye means, positioned to receive electromagnetic 
radiation reflected and imaged by said first reflective fly's eye means, for overlapping the 
multiple images of the source received from said first reflective fly's eye means and forming 
an illumination field having a predetermined radiant intensity and predetermined shape, said 
second reflective fly's eye means comprises a second mirror array comprising a plurality of 
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concave mirrors, each of the plurality of concave mirrors of said second mirror array are 

tilted to overlap images at the illumination field. ~ 

—73. (New) An illumination system comprising: 

a source of extreme ultraviolet electromagnetic radiation; 

a reflector reflecting the electromagnetic radiation; 

a first base, said first base having a first shaped surface; 

a first reflective fly's eye having a first plurality of arcuate facets formed on 
the first shaped surface and positioned to receive and reflect the electromagnetic radiation; 

a second base, said second base having a second shaped surface; and 

a second reflective fly's eye having a second plurality of facets formed on the 
second shaped surface and positioned to receive and reflect the electromagnetic radiation, 

the first plurality of facets positioned so as to image said source at the second 
plurality of facets, 

the second plurality of facets positioned to form an arcuate illumination field 
having a desired irradiance and radiant intensity. ~ 

—74. (New) An illumination system as in claim 73 wherein: 

the first plurality of arcuate facets are randomly tilted, so as to distribute 
energy on the second plurality of facets.-- 

-75. (New) An illumination system as in claim 73 further comprising: 

a relay positioned to receive electromagnetic radiation reflected from said 
second reflective fly's eye.— 

-76. (New) A condenser for an illumination system used to project the image of a 
reticle onto a photosensitive substrate comprising: 

first reflective fly's eye means, positioned to receive electromagnetic radiation 
from a source, for forming multiple images of the source; and 

-5- 
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second reflective fly's eye means, positioned to receive electromagnetic 

radiation reflected and imaged by said first reflective fly's eye means, for overlapping and 

redistributing the multiple images formed by said first reflective fly's eye means and forming 

an illumination field having a predetermined radiant intensity and shape. — 

--77. (New) A condenser as in claim 76 further comprising: 

reflector means, positioned to receive electromagnetic radiation from the 

source, for collecting electromagnetic radiation from the source and reflecting 

electromagnetic radiation to said first reflective fly's eye means.- 

--78. (New) A condenser as in claim 76 further comprising: 

a relay positioned to receive electromagnetic radiation reflected from said 

second reflective fly's eye means.- 

—79. (New) A condenser as in claim 76 wherein: 

said first and second reflective fly's eye means each comprises a mirror array.- 

—80. (New) A condenser for an illumination system used to project the image of a 
reticle onto a photosensitive substrate comprising: 

first reflective fly's eye means, positioned to receive electromagnetic radiation 
from a source, for forming multiple images of the source; and 

second reflective fly's eye means, positioned to receive electromagnetic 
radiation reflected and imaged by said first reflective fly's eye means, for overlapping the 
multiple images formed by said first reflective fly's eye means and forming an illumination 
field having a predetermined radiant intensity and shape, 

said first and second reflective fly's eye means each comprises a mirror array, 

each mirror in the mirror array of the first reflective fly's eye means is 
randomly tilted within a predetermined range; and 
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the tilt of the mirrors in the mirror array of the second reflective fly's eye 
means are used to compensate and form the illumination field.— 

—8 1 . (New) A condenser for an illumination system used to project the image of a 
reticle onto a photosensitive substrate comprising: 

a first reflective fly's eye comprising a first plurality of mirrors forming an 
array, each of the first plurality of mirrors having a predetermined displacement and angular 
tilt; 

a second reflective fly's eye comprising a second plurality of mirrors forming 
an array, each of the second plurality of mirrors having a predetermined displacement and 
angular tilt whereby electromagnetic radiation reflected from the first plurality of mirrors is 
received by the second plurality of mirrors, 

whereby the predetermined displacement and angular tilt of the first and 
second plurality of mirrors results in forming an illumination field of predetermined shape 
with a desired radiant intensity. -- 

-82. (New) A condenser as in claim 81 further comprising: 

a relay positioned to receive electromagnetic radiation reflected from said 
second reflective fly's eye.— 

-83 . (New) A condenser for an illumination system used to project the image of a 
reticle onto a photosensitive substrate comprising: 

a first faceted mirror positioned to receive electromagnetic radiation from a 
source and form multiple images of the source; and 

a second faceted mirror positioned to receive the multiple images of the source 
formed by said first faceted mirror and to overlap and redistribute the multiple images formed 
by said first faceted mirror, 
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whereby an illumination field having a predetermined radiant intensity and 

shape is formed.— 

-84. (New) A condenser for an illumination system as in claim 83 wherein: 

said first faceted mirror comprises arcuate facets.— 
-85. (New) A condenser for an illumination system as in claim 83 wherein: 

said first and second faceted mirrors each have a number of facets, 

whereby the number of facets are varied to adjust uniformity at the 
illumination field. — 

-86. (New) A condenser for an illumination system as in claim 83 wherein: 

an illumination region received by said first faceted mirror is adjusted in size.- 



-87. (New) A condenser for an illumination system as in claim 83 wherein: 
said first and second faceted mirrors each have a number of facets, 
whereby the number of facets are varied to modify radiant intensity at the 
illumination field. - 

-88. (New) A condenser for an illumination system as in claim 87 wherein: 
correlation between the number of facets of the first and second faceted 
mirrors is varied, 

whereby radiant intensity may be modified.-- 
-89. (New) A condenser for an illumination system as in claim 87 wherein: 

the size, shape, and location of the number of facets of the second faceted 
mirror are varied. — 

-90. (New) A condenser for an illumination system as in claim 83 wherein: 

undesirable obscurations are eliminated by correlating the number of facets of 
the first faceted mirror receiving predetermined energy to the second faceted mirror, 

-8- 
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whereby insignificant energy in the undesirable obscuration is eliminated. -- 
-9 1 . (New) A condenser for an illumination system used to project the image of a 
reticle onto a photosensitive substrate comprising: 

a first faceted mirror positioned to receive electromagnetic radiation from a 
source and form multiple images of the source; and 

a second faceted mirror positioned to receive the multiple images of the source 
formed by said first faceted mirror and to overlap the multiple images formed by said first 
faceted mirror, 

said first and second faceted mirrors each have a number of facets, whereby 
the number of facets are varied to modify radiant intensity at an illumination field, 

a position of the multiple images of the source formed on the second faceted 
mirror are varied by tilting each of the number of facets of the first faceted mirror, 

whereby the illumination field having a predetermined radiant intensity and 
shape is formed. — 

REMARKS 

Claims 56-91 are pending. By this Amendment, claims 56-91 are added, and 
claims 1-55 are cancelled. Claims 56-91 are fully supported by the original specification. 
Thus, no new matter is added by this Amendment. 

New claims 56-91 respectively correspond to claims 1-8, 10, 11, 14-19, 23-25, 27, 
34-37, 39-41, 43-49, 56 and 57 of U.S. Patent No. 6,195,201. See 37 C.F.R. §1.607(c). 
Applicant requests that an interference be declared between this application and U.S. Patent 
No. 6,195,201. 
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Examination, allowance and declaration of an interference in due course are earnestly 
solicited. The Examiner is invited to contact Applicant's undersigned attorney if there are 
any questions. 




James A. Oliff 
Registration No. 27,075 



Mario A. Costantino 
Registration No. 33,565 

JAO:MAC/ccs 

Attachment: 

Information Disclosure Statement 

Date: February 1, 2002 

Oliff & Berridge, plc 
P.O. Box 19928 
Alexandria, Virginia 22320 
Telephone: (703) 836-6400 
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Please grant any extension 

necessary for entry; 
Charge any fee due to our 
Deposit Account No. 15-0461 
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